SUPPLEMENTARY MATERIALS

Materials and Methods
Viruses
A/Shanghai/2/2013 (SH2, H7N9) was isolated and propagated in embryonated chicken eggs from a throat swab of a 27-year-old male who died of severe pneumonia (1) . Virus stock was prepared after two subsequent passages in Madin-Darby Canine Kidney (MDCK) cells, and confirmed by re-sequencing of the entire genome using a Genome Sequencer Junior (Roche) to be identical to the published sequence. The prototype strain of the pandemic A(H1N1) 2009 virus, A/California/07/2009 (CA07), was used as a control for ferret and pig studies and passaged three times in MDCK cells. All experiments involving infectious viruses were conducted in biosafety level 3 (BSL3) containment facilities.
Animals
Ferrets (Mustela putorius furo) were obtained through a laboratory ferret breeding program at the Wuxi Sangosho Co. Ltd. and confirmed to be free of influenza virus by virus isolation in MDCK cells from nasal washes and rectal swabs and seronegative by hemagglutination inhibition (HAI) assay against the prevalent swine and human influenza viruses (swine H1 and H3; seasonal H1N1, H3N2 and influenza B), the avian H5N1 and H9N2 that are endemic in China, and the human H7N9 virus to be tested in this study. Eighteen-month-old male ferrets were used for the transmission study and five-to six-month-old male ferrets were used to study the pathology of the virus.
Pig. Six-to eight-week-old laboratory pigs (Sus scrofa domesticus, Juema variant) were provided by the Guangdong Laboratory Animals Monitoring Institute, which were also confirmed to be free of influenza virus from nasal and rectal swabs in MDCK cells and seronegative for influenza antibodies as described above. 
Animal monitoring
All animals were subcutaneously implanted with a microchip (implantable, programmable temperature transponder IPTT-300, Bio Medic Data Systems) between the shoulder blades and moved to the BSL3 laboratories at least three days prior to the experiment for acclimatization and to establish baseline body weight and temperature levels. The BSL3 facilities were maintained at 22.5±1.5ºC and 55-60% relative humidity throughout the experiment. Body weight, body temperature and clinical signs of infection for each animal were observed and recorded twice per day at an interval of 12 hours for 21 days. Animals were observed for manifestation of the following clinical signs: sneezing, coughing, fever, ocular/nasal discharge, rapid breathing, respiratory distress (labored breathing, abdominal breathing, dyspnea, cyanosis), ruffled fur, trembling, hunched posture, abnormal gait and behavior, seizures, paralysis, decreased food/water intake (loss of appetite or anorexia), body weight loss, diarrhea, apathy, inactivity, and low or loss of response to external stimuli (18, 19) . 
Virus inoculation
Determination of virus shedding from ferrets and pigs
After the virus inoculation or the commencement of virus transmission studies, nasal washes were collected daily from ferrets by instilling 1.5 ml of PBS into the nostril. Nasal swabs from pigs were taken daily and placed into 1.0 ml of cold sterile PBS with antibiotics. Samples were stored at 4 ºC for less than two hours and titrated by a TCID 50 assay in MDCK cells.
Pathology studies with the SH2 virus in ferrets
A total of 18 ferrets (male, 5-6 month-old) were infected with 10 6 TCID 50 of virus. Nasal washes were collected daily from each animal and titrated by TCID 50 assay. On days 1, 3, 5, 7, 10 and 14 post-infection (dpi), three ferrets were euthanatized by intracardiac injection of pentobarbital sodium (150-200 mg/kg body weight). Tissues were collected for examination of pathological changes and virus replication. A pulmonary lobe with the most evident lesions was selected from each animal and perfused with 10% phosphate-buffered formalin. Freshly excised tissues of the remaining pulmonary lobes, nasal turbinate, upper and lower trachea, main bronchi, heart, brain, kidney, liver, spleen, intestine, and hilar and mesenteric lymph nodes were collected.
Postmortem tissue processing
Tissue samples were collected in several aliquots: For detection of viral RNA, an aliquot of tissue was immediately homogenized in a 9-fold volume of TRIzol® Reagent (Life Technologies), followed by RNA extraction. To determine the load of infectious virus, tissues were first frozen in -80ºC and then homogenized in 1 ml of cold PBS. Virus present in the clarified supernatant was titrated by a TCID 50 assay. For histopathological examination, tissues were fixed in formalin and subjected to standard hematoxylin and eosin (H&E) staining as well as viral nucleoprotein (NP) staining (20, 21) . Blood was collected via cardiac puncture for determination of antibody titer by HAI and viremia by TCID 50 assays and quantitative RT-PCR.
Virus transmission experiments in ferrets
Three groups of two ferrets were inoculated with 10 6 TCID 50 of virus under light anesthesia then closely monitored for 30-40 minutes before being returned to their cages. At 1 dpi, each group was transferred to the transmission cage and co-housed with a naïve ferret (physical contact). An additional naïve ferret (airborne exposure) was introduced at the same time into an adjacent wired cage, separated by a distance of 10 cm from the cage holding the inoculated animals ( fig. S2A ).
Airflow within and between these cages was <0.2 m/s. Nasal washes were collected daily from each animal for 14 days for virus titration. At 14 and 21 dpi, blood was collected from the ferret tail artery and tested for seroconversion using a standard HAI assay. To prevent contamination, airborne exposure ferrets were always handled first, and exclusive gloves, drinking water, feed and bedding materials were used for each individual airborne exposed animal. In between handling different animals, a decontamination step was performed using DuPont™ Virkon® S.
Drinking water bottles were disinfected and refilled with sterile distilled water each day. Food dishes were cleaned and disinfected every other day. Environmental swabs were collected from the walls, hyperfilter supports, cage surface and trash plate to monitor the viral load using TCID50 assay. None of the environmental swabs showed positive.
Virus replication and transmission in pigs
Two groups of two pigs were intranasally inoculated with SH2 virus and introduced at 1 dpi into cages each holding two naïve pigs as physical contact animals, and one pig and one ferret in separate airborne exposure cages ( fig. S2B ). At 14 and 21 dpi, all animals were tested for seroconversion with HAI assays. An additional three pigs were inoculated and sacrificed at 4 dpi.
Tissues from nasal turbinate, trachea, lung, liver, kidney, spleen, heart, small and large intestine, brain and lymph nodes were collected for histopathological examination and virus titration.
Real-time RT-PCR
Virus RNAs were extracted from 0.1 g of tissue using TRIzol® Reagent (Life Technologies), purified with RNAeasy Mini Kit (Qiagen) and eluted in 100 μl of Diethylpyrocarbonate (DEPC)
water. A volume of 10 μl RNA was used for cDNA synthesis using random primers and High Capacity cDNA Reverse Transcription Kit (Applied Biosystems). Copy numbers of the influenza Matrix (M) gene segment were determined as previously described (21) .
Statistical analysis
Measures of body weight, temperature changes, scores for inactivity, nasal discharge, sneezing and coughing, and titers of virus shed between the SH2 and CA07 inoculated groups of animals were compared using the value of the Area-Under-the-Curve (AUC) in the Mann-Whitney test.
Peak body temperature changes were further compared using a t test. A p-value < 0.01 was considered statistically significant. Mock infected animals (n=3) were inoculated with an equivalent volume (500 l) of MEM.
Clinical signs of body temperature (A), body weight (B), nasal discharge (C), sneezing (D),
cough (E) and inactivity (F) were assessed for up to four days prior to inoculation to establish a baseline and twice daily following inoculation for a two-week period. Body temperatures and weights were expressed as a percentage of the baseline (mean ± SEM). Incidences of nasal discharge, sneezing and cough were recorded as a percentage of the ferrets exhibiting the signs.
Inactivity was measured using as previously described (18) spleen, intestine, liver, heart and kidney were all under the limit of detection. Body temperature and weight expressed as mean +/-SEM.
Supplementary
Nasal discharge, Sneeze and Cough are scored as absent or present (0, 1).
Inactivity was measured as previously described (18) Figure S1 
